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BULLETIN BOARD

I.'e are creating at LBL a computer
library of DOE-2 input decks
describing existing buildings, par­
ticularly those 1o>itl1 Sub-meters, to
be used in our ongoing verification
efforts, If you have any (clean)
input decks that you would like to
c ont r fbu r e to this depository,
please call the DOE-2 rser Coordi­
nation Office to aek e transport
arrangements,

The ",OE-2 [ser Coordination Office
is offering a new service to owners
of the nev DOE-2, IA version of the
code that will ass rs c them in
correcting bugs prior to the
release of the next of f f c f a L ver­
sion, rpoe receipt of a stamped
(SI,56), self-addressed envelope,
we Io'ill send out a paper copy of
the bug fixes (the UPDATE modifica­
tion file). DOE-2.1A cvne r s can
then modify their 010Tl tapes to
eradicate any particularly bother­
some bugs.

Seaf na r s , workshops, and training
courses in the use of DOE-2 are
conducted from time to time at the
various cooputer servr ce bureaus
arol.::1d the country. Although this
office cannot recomlllend one over
another, we can provide individual
listings of all known local offices
of the various service bureaus and
independent consultants in a
requester's area. Inquiries con­
c e r nf ng DOE-2 courses can then be
lllade directly to the local offices.

The IB!'! tape is being offered in the forn
of an update to the DOE-2,1 base tape. For
CDC pur c ha se r s , a new base tape has been
prepared. Also for CDC purchasers, S1IS is
offering upon special request a supplementary
77-file weather data tape to replace that
which walil liIupplied as part of the earlier CDC
package, Please note that the weather data is
no longer an integral part of the DOE-2 pack­
age.

The update to the docume~tation is in the
process of being printed. Purchasers of the
DOE-2.1 manuals will be notified by STIS when
it eeccee s available. The update package will
take the fo1101o>in8 form:

The BDL S~~ary and the Reference ~,
Part 1 will be reprinted in their entireties.
n:ieDoE-2,IA Reference Manual. in particular,
has been substantially-;pgraded, and a aev
section, "SYST!!'! Control Strategy", has been
added that should provide valuable information
to new as well as experienced users.

The t:sers Guide and the Reference ~nual,

Part 2 will be updated by replacement sheets
~Errata and Addenda inStructions,

The Sample ~ Book is not being updated.
Interested users may acquire hard-copy ~OE­

2.lA runs of the Sample Buildings by applying
to their service bureau or computer center.

:>ew users should order the complete set of
DOE-2.1A Manuals, a package containing the
three basic volumes plus the update package.

All inquiries pe r t af n t ng to cost and date
of availability should be directed to STIS.



DIRECT COOLING IN PLANT

In DOE-2.1A, it is possib1l! to model "free" cooling loIith the follololing nev ke yvc rds IoIhich have
been added to the PLA:'IT-PAJ..A."I!:TERS and EQL'IP~EST-QL'AD commands in PLANT.

Ke)":'ord

In PLA~T-PA~~TERS:

DIUCT-COOL.-110DE

DIRlCT-COOL-KW

DIRECT-COOL-SCII

JIRECT-CHIL.L-WTR-T

DC-MAX-T

1:1 EQL'IP~ES"-QL'AD:

TC-CHL.R-CAP-FT

Codelolords/
Xin. :-lax.

SOT-AVAILABLE, ST~I~~R­

CYCLE, THERMO-CYCLE

0.0 to 1.0 kW/ton

30.0 to 60.0 of

35.0 to 65.0 of

u-name of bi-linear
or bi-quadratic

Default

soT-AVAIl.ABL.E

0.0 for STRAINER-CYCLE,
0.02 for THERMO-CYCL.E

Always available

50.0

55.0

CCAPTS

:JIREC"-COOL-~ODE indicates whether or not
direct cooling vill be available during the
s t aul a t i on • The default is that it it not.
:he codeword S!R.AI~"ER-CYCLE indicates that the
c oat r c l s exi s t (see DC-~'(-T, DC-CH!L.L.-wTR-T,
~:;<:':CT-COOL-T) to allo.... the c co I Lng ecve r ....e t e e
to be ~assed directly into the chilled water
bop. ,he c odevo r d THER.'lC-C'iCU: indicates that
the controls exist to allow the centrifugal
ch~llers to act as a heat exc~anger without the
e Lec t r i c i::;:ut to the c oe pr e s so r , For either
of t"ese direct cooling ecce s to be used, the
~ollo\o:"ng must be satisfied;

mode. For the STRAI!I<"ER-CYCL.E, this r epr e ee ne a
the electrical input to the condenser water
pumps (and other added equipment) calculated as
a Hi/ton af SYSTEMS peak cooling load.

vhen in the THER."lO-CYCLE mode, the compres­
sion chiller capacity as a func t Lcn of con­
denser and chilled water t eepe r a tu r e s is calcu­
lated using the curve CCAPrs. The user ::lay
enter hiS Olm curve with the keyword TC-CHLR­
CAP-FT in the EQLIP~E:rr-QL'AD com=and. The
default coefficients for CCAiT5 are:

:'~.e C'utside
less t!-lan or

drybulb te::perature =ust
equal to JC-~.\.X-T (oF).

,. 1)
2)
Jl

-0.351443
0.056583

-0.600054

4 )

5)
6)

-0.045625
-0,00004)
-0,000012

7., :':~e va k ue for DIRECT-COOt-SCH for this hour
~ust be ::on-zero.

3. ,he chilled water temperature when using
direct c co Lt ng must no t exceed DC-CHILL­
'~"1R-: (of).

AuxilIary electric input for direct cooling
can be specified by DIRECT-COOL.-KW. For the
-"~"-~()-':YC:"::, thts represents a kl.'/tan of
~;era:i~.g capacity for the period during Which
:~e cccpr es s i cn chillers are operating 1n this
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For both modes of direct c oo Lt ng , the
chilled water pumps are a s s ceed to run as
usual. For the STRAI~"ER-CYCLE ecde , the con­
denser water pumping energy is calculated usi:,:g
only the value of DIRECT-COOL-KW as the !tW/ton
(using peak SYSTEM load for the tonnage) and
the flow-rate is assumed equal to the chilled
....a te r loop. In the THER..'lO-CYCLE ecde , the
chiller electrical input Is assumed to be
DlR£C!-COOL-K',; times the operating capacity
ti:lles the part load ratio (\tW/ton of c h Ll Ie r
capacity) •



ECONOMIC EVALUATION ~THODS

ooE-2 can be used in three different ways to pe r fc ra an economic analysis. In Method I, tr.e
total life cycle COSt of d t ff e t ent design alternatives is e eepe red , Investment statistics such as
payback period and savings-to-investment ratio do not apply. This method may be used to rank ne'"
building or retrofit alternatives. In !'iethod II, retrofit alternatives are ranked on the basis »t
investment statistics. The building before retrofit is elefined as the baseline. The invest=ent is
the cost of energy-saving moelif1cations to the baseline building. The savings are given by ~!ce

difference in life-cycle energy and operation cost of the modified building relative to the base­
line. A 00E-2 run is made on the baseline and on each of the alternatives. Method III is sim11ar
to !'iethod II except that nelol-blJilding alternatives (rather than retrofit alternatives) are compared
us1ng 1nvestment statistics. In this case, the a Lt e r na t Lve with the smallest investment is used as
a baseline,

1. Method I: Ranking by life-cycle costs

A separate ooE-2 run is made on each building des1gn according to the following procedure,

a. Procedure

(1) Enter COSt data for each building des1gn.

(a) Enter central plant ces r.s using the kerwonl' FIRST-COST, INSTALlATION, CONSL1".ABLES,
~~I~7ENANCE. EQL:IPI1ENT-LIFE. MISOR-OVHL-INT, MINOR-oVHL-COST, MAJOR-O\~L-INT. and
XAJOR-OVHL-COST 111. the PUNT-EQU!PMEI.7 cOllllUnd in the PlA,'''! program, For existing
buildings, specify also HOL"RS-L'SED for each piece of plant eq uf pae n t , If HOL'RS-L:SE:D 15
not specified, the equipment 101111 be considered to be nev , and the f1rst c os t of t be
equipment will be included in the life-cycle cost calculat1on. Note that a solar col­
lector system is not ccs eee in PUNT and, therefore, must be entered by using the
COMPONEI.7-COST 1nstruction 1n the Econo~ics program.

(b) In the PLANT input, enter fuel c os t and escalation rate, using an El>"ERGY-COST command
for each energy type.

(c) In the PUNT input, enter project lifetime, discount rate, et c , , u.s1ng the PUST-COS:S
command.

(d) Enter all other costs in the Economics program input using COMPO)l,"E!>"!-COST commands.
These costs include the build1ng envelope, secondary systems, solar collectors, control
systems. etc, If the overall life-cycle cost of the building is desired. all relevant
costs ec s e be entered. If only the difference in life-cycle COSt between a Lt e rn a t i ve s
is desired, only the cost 1tems which differ eeween the alternatives need be entered.

(2) Run ooE-2 on each building design.

(3) Coepare total 11fe-cycle COstS as given in Economic' Report ES-B.

~ote: for this method, baseline data need not be speciHed: f ur t he r-ac r e , the cost s avf ng s ,
1nvestment, s av i ng e-et o-d nve s tmen t ratio, e t c, , given in Economics Report ES-C, do not
apply.

Caution: Life-cycle cost 1s usually very sensitive to discount rate and fuel e sc e La t Lon rates.
These values should therefore be chosen with care,
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,-\n e xaep Le of ~ethod I is given in the Users Guide, Section 8.B.l, in vhich the life-cycle
cost of a building vt rh a packaged variabl--e-aTr "VOT'Uce sys tea is compared vith the life cycle
cost of the sallie building with a heat pump sYSteCl.

c. Cost Minilllizat10n by parametric runs

~ethod I Clay be used to evaluate any parallleter of the design by plotting the total life­
cycle costs for several different values of the parameter. Sufficient runs should be llIade to
produce a smooth curve t n thl! neighborhood of the c:J1nimUlll t o t e I life-cycle cost. The Opt1:llulll
value for the p.ar aae t e r corresponds to this minimUlll.

2. ~ethod II: Ranking retrofit alternatives using investment statistics

:his ae t bod applies to an existing building which is being aodf f t ed to make it energy effi­
cient. The priClary concern is vhe t he r the investment to modify the building is cost-effective. In
~ther vc rde , are t he energy and operations cost savings over the project Li fe t fee greater chan the
i nve e ree nt : or 15 the payback period the nl1lllber of years to recover the investment - short
enough to be financially attractive. '~'hen chis ee chcd is used, DOE-2 is first run on the baseline
building; i.e., on che building before modifications are made. The progralll is then run a second
t rce on the ::odified buil::ing. Selected :'lumbers from che first run are input in the Eccnoe Lc s
SASELISE e oema nd in the second run. Econolllics Report ES-C of the second run gives the i nves cceee
statistics.

a. Procedure

(1) For the baseline run enter plant equipment cc s t s , energy costs, nonplant costs, p r o jec t

lifetic:e, e rc , , as in Xethod 1. Be sure to specify HOt:R$-L'SED for each <llant coepc nen t

s Lnc e this i s an exLs t i ng building. Also, be sure to get Economics Reports ES-A, Es-a. and
:=':S-C.

(2) ?epea.t step 0) for the ~odified building, vith one exception: SOllie numbers frClm :::c::>no::lics
Reports ES-A, E$-B, and ES-C o f the ba.seline run aus t be entered in the 3ASELl~'E cceaand in
the Economics Inpu t for t he ::lodified building. The BASELl~"E ke yvo r d s and t be corresponoing
ES-A, ES-B. and ES-C quantities are listed in Table \'1.2 of the Reference :-.anual.

(3) ~he i:'Jvest~ent statistics which deter=ine whether the modification is cost-beneficial are
given !.;\ EconOlllics sepcr c ES-C.

Sote: 7!1e Econoe t c s program need not be run for the baseline if the user does not c Ls h co
specify non-plant ccs cs , In this case, the BASELI~'E illt\ut for subsequent runs can be
obtained ~rom P'_AST 'l.eport P$-J of the baseline run.

b. :=':~amples

Exacples of ~!ethod !I are given in the ree r s Guide, Section 8.B.2, and in the SaClp1e Run
Book, Si:l1ple Structure Run J (baseline) and Simple Structure Run 3.-\ (:codification).

e. Special Case

If the eodf f Lca t.Lcn involves adding or r ep Lac t ng central ?lant e qu I pee rt t , that eqc:ipce::c
cu s r be entered under CO~?O~'E~T-COST in the Economics input of the :l1odified building r un , It
is f c pc r t a nt that the COSt of the alternative plant equipment not also be entered in the ?!..A:'":
l;,put. To avoid double counting it is t he re f o r e necessary to set these c o s t s to zero i:'l the
~!..."'-';T i npu t , as 5~.01JTl in the following example.

Cac c t c n : :Onen dc i ng -e rr cr re s t cd Les , it is t apc e eao e ao t co let SYS'E.'lS or PLAST size the
e~uipme:1t, unless resizing e<:;uipce:'lt is part of the retrofit. If the e qc i cee ne is
Sized by SYSTD'.S in t:-.e ba.s e l t r.e run, the user should explicitly e e r e r values :or
",.SS:G:--:ED-Cf~ in each conditioned zone in each r e t r cf t t run. The values ee y b e
derived from t~.e S\'-... report of the baseline r un "oy divioir:g the efm sho,"'!! f o r eve
zone by the Al.:::l:JE '!~"LTI1>LI:='::<. Si:l1ilarly, the s i a e of PLA.';! e qc.t cee o c Clay be t a ke n
from t~.e 2S-"I r e po r t •

-,-



Ex.:::,.,l e;

Building ~odification ~onsists of installing an additional boiler, of 160.000 Btu/hr capacity,
to a plant with an existing boiler of ~50.000 Btu/hr capa~ity.

In PLANT

Ir.l'UT Pl.ANT .•

EXISTING-BOIl.ER

ADD-BOIl.ER

END ..
CO!'!P!.',E Pl.A.';T ••

In ECONOMICS

nl'L'T ECONO!1ICS ••

-PLA.'iT-EQC!P!1t:.'T TYPE-ST'!'i-BO ILER
SIZE-O. ~5
F IRST-COST- 5000
INSTALUTION-l. Z
EQUI?!1ENi-LIFE-ZOOOOO
HOURS-USED-SOOOO

-?U~l-EQCIP!1E~'T TYPE-ST'!'i-BOILER
SIZE-0.16
FIRST-COsr-O
CONSL'MABLES-O
HAINTENANCE-O
!1I~OR-oVHL-COST·O

~JVOR-OVHL-COST-O

ADD-BOI!.ER

E:'~ ..
CG~PLTE ECONO!1ICS ..
STOP ••

ECONO~ICS-REPORr

-CO!1PO:.t::.-r-COS r

BASELI:.t:

SL~~Y-{ALL-SL~Y)

FIRST-cosr-300e
INSTAl.l.-COST-bOO
A~"''1!AL-COST-300

COMPO~~NT-LIFE-I0

FIRST-cosr­
etc,

3. Method III: Comparison of new building design. using investment statisti~s

a. Procecure

(1) Run DOE-2, including ECONOMICS, on the alternative with the smallest investment, This is
the baseline run.

(2) Run DOE-Z on each of the remaining alternatives using the results of (1), above, to obtain
the appropriate input for the BASELI~t: command (see Table VI,Z of the Reference ~Anual).

(3) The investment atathtiCI vhich determine whether the alternative is cost-beneficial rela­
tive to the design with the smallest investment are given in Economiclt Report ES-C.

-5-



FILE STR~CTURE FOR INTERMEDIATE FIllS

LDSOL'T, SYSO~T and DSNFIL

Internal to the operation of DOE-i are three files that the user seldom sees or knolJs about
ortIe s s the SAVE-FILES tOlllmand is used. These files are DSNFIL, LOSOUT and SYSOUT. The first eve
are treated by LOADS and are sent to SYSTEMS. SYSTEMS, in turn, adds information to DSNFIL and
creates a nev file, SYSOl:T, to be sent to PU.N'T. Ordinarily, the user need have no idea about the
contents of these files beyond knolJing that they contain the design and hourly infonlation that
pass from one sub-pr cg rae to the next. Occasionally, bcveve r , the user :lay va n t to do data ana­
lyses of a different SOrt than DOE-2 pe r fo rtas , For example, it may be desired to make a scatter
plot of heating load versus heating degree days. For th1! pur po ae it vo u.l d be necessary to knov
the file structure on these intermediate files 50 that a post-processor program could be lJTitten to
generate the p l o t . The follolJing is a terse description of the fUe structures in ce rae of the
FORT~~ variable nallles used in DOE-2:

DS~"FIL This file has rvc records passed frolll LOADS to SYSTEMS,
C"oIO records passed frolll SYSTEMS to PUNT, and one record
passed from PLANT to ECONOMICS. The records are as follolJl:

Record I: LO"DS to SYSTEHS

~Rl'XPR, I Rl'~"PR (6 , 12) ,~S PACE,DSl'F (32 ,NSPACE) ,
~ATTCH,BeF(NAr:ACH),SLDGQH,BtOGQC,BLDGQt,BLDGP

I~LftG,rDSFlG,DB~I~,DBTXAX,~~IS,~~AX,~OSDY,DESHRQ(3,24,3)

Record 2: LOADS to SYSHHS

S!:PS (40) ,G7EHP( 12) .cm 12) ,LOCALD( LO)

:.lU'XPR
:Rl'~"PR

~Si'ACE

:lBt:F

3LJGQH
3:')CC:,C

3:'JC:;L

3L:GP

:_~L,LG

:JSHC
:a::-!I~

:5":':"_.....'(
~.~:x

The ~u=ber of RL~-PERIODs

~ontrt, Jay, year of start and end of ReS-PERIODs
The nu~ber of L2ADS SPACEs
for each SPACE defined in LOADS

:-~ ....a~e of SPACE
;-:0 Air t eepe ee rur e ..eighting factors

11 LCA:lS calculation temperature
10 Internal vat r L'*A*6T
'::L Peak cooling load
'::2 Peak heating load
2J Ar ea
24 vo Iuee
'::5 ~..aximUIII number of people
16 Latent gain at heating ?eak
27 Latent gain at cooling peak
18 Infiltration cflll at hef.ting peak.
19 Infiltration eim at cooling peak
30 Plenum heat at heating peak.
31 Plenum heat at cooling peak

Length of the I~iERIOR-~ALL block
rlJo integers plus one real number for each !NTERIOR-~All

defined in LOADS, first the SPACE it is in, then the SPACE
it is ~"'EXT-TO, and last the t:*A for the lJall
The building peak block load
ihe hul1ding peak block cooling load
:"he latent gain at ti:lle of huilding block cooling peak
The ce s i g n a ttac s phe r f c pr e s aur e
Kolicay flag (1.0; use, do not use holidays)
Oayl~ght savings flag (1,0; use, co not use daylight savings)
0,1. te=perature at block heating peak
OA ~e=?erature at blcck cooling peak
0,1. rt'~:d:ty at hlock hea~lng peak

-6-



1
2
J
4
5
6
7

8-12
11-15
16-19
20-23
24-27

SDSJY
DESHRQ

BEPS

0A hu~icity at block cooling peak
Nucber of DESIGS-DA¥s (0 if none)
The OA l!ry and Io'etbulb t etape r a t ur e s and humidity
ratio for up to three days of hourly profiles for
the DESIGS-DAY simulation
Array containing BEPS report quantities

Total equipment electrical in LOADS
Total equipment gas in LOADS
Total light electrical in LOADS
Total hot water Btu in LOADS
Total elevator electrical in LOADS
Gross area
Net area
Heating gas for each PLANT-ASSIG~~E~ in SYSTEMS
Heating electrical in kW for each PLAST-ASSIG~~~T in SYSTEMS
Cooling electrical in kW for each PLAST-ASSIG~~Nl in SYSTEMS
ran electrical in kW for each PLANT-ASSIGN~~i in SYSTEMS
Fraction hours load not met for each PUNT-ASSIGNMENT
in SYSTEMS
lleating 011 for each PU.ST-ASSIG:-'lIE:-'7 in SYSTEMS
For future use

Gr:::-o:p
CL'
LOCALJ

GROn'D-Ts
CLEA~~ESS-SL~BER~

Data fro~ the BrILDISG-LOCATION com~and

1 UTITt'DE
2 LONGIT1.'DE
J TIME-ZO:-'~ (integer)
4 AZI!'!L':H
5 ALtrrree
6 Sin(lat)
7 Cos(lat)
8 Tan(lat)
9 Sin(az1=)

10 C05(az10)

Rec or d 3: From SYSTEMS to Pu..~T

SDSDY,SRrSPR,IRr~PR,IHLFLG,ID5FLG,L[S,BrF(LEN)

~'DSDY Through IDSi'LG as in Record 1
LES xcebe r of PLAST-AS5IG~"MEl\'"Ts times 10
arr for each PLAST-ASSIG~ENT

1-' The name of tne PLA."T-ASSIGl\1\tST
5 The peak heating load
6 The peak cooling load
7 The peak electrical load in kW
8 Peak hot water load from LOADS
9

10 SYSTEM-TYPEs 1n PLANT-ASSIGl\~[~T

Record s : Fro~ SYSTE.'1S to Pu..~T

Sace as Record 2

Reccrd 5: Froll1 PLANT to ECONOMICS

:h~s Record 1s unused; it lI1ay conta1n random no1se
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:'JSCL'T :his file contains one record for each day in the DESIGN-DAY
RC~-PERIOD as ~ell as ~eather file RUN-PERIOD plus three
initialization days for each RUS-PERIOD, Each record
contains the follo~ing:

BLDGLD(3,24),AA(LEN)

BLDGLD The following for each hour in the day:
1 Total BUILDISG-RESOL~CE electrical
2 Total building gas
3 Total domestlc hot-~ater

LEN Nu=ber of LOADS SPACEs times N, where N i, 6 If weather fl1e
~as packed ~lth 30-bit option and N is 4 If 60-blt option

AA(~I) where ~.(IHOL~-l)-(NSPACE-N): where IHOL~ • hour, SSPACE - number
of SPACEs and I is:

1 QS The sensible load in SPACE (Btu)
2 QL The latent gain in SPACE (Btu)
3 Z~ The total zone electrical load (Btu)
4 QP PlenUQ load from lights (Btu)
S CrMI~ The infiltration r:f1ll
6 CONDUCHR The zone conductance less INTERIOR-WALLs

The above if for S-6 or 3D-bit files. For 60-bit files
only four ~ords. are used.

1 Sensible space load
2 Top)O bits I~1(2~~) bott01ll )0 bits INT(QL)
3 Top 30 bits IST(CfMI~T) bott01ll )0 bits I~7(QP)

4 CONtll'CliR

SYSOUT This file contain. one record for each day in the RUN-PERIOD,
Each record contains the fol1o~in8:

is off,on
il off ,on

coil
coil

HON • 0,1 if heating
CON· 0,1 if cooling

I~1(DBT+l:S,l).256 + I~7(~BT+128,l)

For use by the Solar SiclUlator only
The eain heating coil load
The air teeperature entering eain heating
Flo~-rate in cf= through the eain heating
Preheat co11 load
OA flow-rate
Total zone coil heating load
Average zone coil entering te=perature
Total zone coil flow-rate
Total baseboard heating energy

7

8-16
8,

10
11
12
13
14
15
16

HOTWATER(24) ,BCF(16,24,NPL~~T)
HOr"ATER The hot vaee r load in Btus for each hour fcOIll LOADS
BCF For each hour for each of the SPLAST PLANT-ASSIGNMENTs

1 Total ~eating load
2 Total coo11ng load
) Total electrical Load (in kW)
" Total gas load
5 Totd oil load
6 12S-HOS + CON where
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BUGS DISCOVERED IN DOE-2.1A AND INTERL~ SOLUTIONS

CLASSIFIED INDEX

This index is intended to c r os s e r e fe r enc e bugs by 1) abort routine, 2) system-type
affected (e xc e p t those ....h f ch affect all systems), 3) report affected, and ~) subject
ee et.e r , c ceeand , and/or ke yvo r d ,

ABORT ROl:IISE

DESIGS: 13
PTAC: 12

SYSTEM-TYPE

HP: 21, 23
PTAC: 12, 15, 21, 23, 24
RESYS: 15, 20, 22,

SVBJECT/CO~D/KEYWORD

REPORTS

LV-C: 6
PV-D: 6
SS-J: Ii
SV-A: 6, 15, 19

Caution ,,' Error messages: 3, 4, 5, 26 !."EXT-TO: ,
DESIGS-DAY: 10 PARAMETRIC-H."'Pl:T: 1
Dl:CT-OELTA-T: 20 PEOPLE-HEAT-CAIS: 7
n"IRGY-COST: 15 PLAST-ASS IGl>'X! S'!: 17
Exhaust: 16 Reheat c0115: 15
F" energy: 18, 23, SHAPE-BOX: 4, 5
Heat pUlllpS: 12, 15, 24 Sizing " SYSTEMS: 18, 19, 21, 24,
I!'>"'TERIOR-wAlL: , SIZING-OPTION: 11
LIGHTISG-TYPE: 2 SKY , GND-FORM-fACtOR: ,
LIKE : 2, 3, 4 Sl:PPLY-CF1'!: 14
~'''LTIPLIER: , tHERMO-CYCLE: 26
SatlJral ventilation: 12 VEST-TEMP-SCH: "',;eighting factors: 2

'OL

:~.e ESP cceeand should be a legal command 1n PARAMETRIC-I!'>"'PL"'T ECOliOMICS, but
5:L does not recognize it. An error /:lenage, ILLEGAL CO!'t'1.ASD IN PARA.>iETRIC Rl:S,
is issued. Since it cannot find an non eomund, the program lUly keep reading
end-of-files until it hits the job-, time limit.

Interi:o solution: Insert all of ECONOMICS input with PARA.lolItERii changed.

!:j ,,'eighting factors depend on LIGHTING-TYPE. However, if ASHRAE weighting fac­
tors are being used (through the use the keyword FLOOR-l.'EIGHT) in t ....o SPACEs,
and e ne second SPACE 11 LIKE-d to the Urn, with the e xce p t Lcn of a different
LICH:I:-:C-TYPE, the program incorrectly uses the same set of ....eighting factors
for both SPACEs.

r~.teri:ll solution: Do not use LIKE for SPACEs for which you want different
~eigh~ing factors.

[3) '~'he:1 a user LIKE·, • comund to a nc t he r com1llollnd which is not of the same type
(an EXTERIOR-;;ALL LIKE·d to an I!o'TERIOR-;;ALL, for e xaep Le )", the correct error
message is printed out, followed by the extraneous message:

ERROR ••• C~~NOT LIKE SOMETHING TO ITSELF

!nteri:ll solution: Ignore the extra error message; correct the input and it
.. i II disappear.

[~l w'he:1 one SPACE is LIKE·d to another, and the first SPACE uses SHAPE-BOX, two
erroneous caution messages are printed for the second SPACE:

CA~TION --- IF SHAPE-BOX IS INP~T, VOLL~E IS SOT USED
CAL~ION --- IF SHAPE-BOX IS INPL7, AREA IS NOT USED

Interim solution: Ignore the two caution messages.
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)C~-2 L'SER ·,::I.'S

[51 ~'henever S~.AP!::·BOX is input in che SPACE cceee nd , the ke yvo r d VOLLl1E is not
used. However, the program a Lva ys issues the following erroneous caution :nes­
sage:

CA~TION --- IF SHAP!::-BOX IS I~~T, VOLL11E IS ~OT ~SED

Interim solution: Ignore the caution :nessage.

LOADS

[6] 1) In the L.V-C Report, the TASK LIGHTING KW and the Io'/SQFT are switched in
position. 2) I.'hen the zone outside air specified 11 less than exhaust, the
pr cg r aa increases the outside air rate for the zone to be equal to the exhaust
rate. The S\'-A report, however, still lists the specified outside air at the
zone level. 3) In PV-D, the last eight characters of the utility naee are
incorrect.

Interim solution: xcne •

[7J If, in SPACE-CO~l)ITIONS, the r::MPERATI.'RE is set outside the range of 70 to
SOoF, and if ?!::OPLE-HEAT-GAIN is specified, then the value calculated by the
~rogram for the latent load due to people will be negative.

Interim solution: Do not use PEOPLE-HEAt~AIN under these conditions.
Instead, specify both PEOPLE-HG-L.AT and PEOPLE-HG-SENS.

[8J :'11en SKY-FOR.'1-FACTOR is specified, but GYD-FOR."'t-FACTOR is not, or vice versa,
for quick ...a115 , the unset fo~ factor does not get reset. It relll'lins at its
flag value of -66666, resulting in strange loads.

Interim solution: For quick ...a11a, input both SKY-FOR."I-FACTOR and G~'D-FORM­

FACTOR, or neither, as the docu=entation indicates,

[SJ If INTERIOR-WALLs are used in a SPACE HlIT-TO a SPACE with a $LTIPLIER, the
heat exchange across that ...a11 is not calculated correctly. The pr cg r ae
currently ...i11 incorrectly place only one ....111 betveen the s pace s rather than
the ~LT!PUER nuebe r of ...a Ll s .

tne e r ra solution: ~one; e e f Lne all space, separately if ISTERIOR-I.'ALLs are
t epc r t enc .

[10] :'"hen DESIGN-DAYs are input, the solar calculation, are be based on the keywords
Cl.O~D-TYPE, CLO~D-A.'lOl~T, and CLEAR.'i'ESS. However, if the job is run vith a
packed ve e che r file containing solar data ( e.g., a T!iY tape), the program
i~nores these keywords and their values and the DESIGN-DAYs receive ae r c solar
data. The regular ~.l":;'-PERIOD reports are unaffected by this bug.

Interim solution: Run the ~ESIGS-DAY input deck ...ith any packed weather file
v i t h no solar irlfor:latlon on it (a TRY file, for instance). Then run the regu­
lar ;l.~N-PERIOD input deck ...ith the desired solar HIe.

SYSTEMS

:"'hen a zone for v hich SIZISG-OPTIOS-ADJL'ST-L.OADS is s pe c Lf i ed and multiple
internal Io'alls exist attached to this tone, the progralll ...ill sometimes t e r-.
~inate ...ithout perfo~ing the si~ulation or issuing any message.

Interim solution: Sone; remove the SIZING-OPTION keyword frOll! the ZOl,'E com­
cand ,

, , , '
, •• I ,he progr8lll ...111 abott in toutine PTAC if, in a PTAC s ys r ea , the follo ...ing con­

ditions occur simultaneously: l'!AX-ELEC-T is greater than the outside air
dtybulb temperature and t~e heat pump is runni~.

tnrer re solution: rse the default (40) or a sufficiently low value for l".AX­
~L.EC-T.

,his is a er oc r or possibly severe bug, depending on cOlDpiler type. There is a
typographical error in the code that alwayl causes an incorrect calculation of
the design cooling at xed air r eepe r a cur e . Depending upon the machine, the pro­
gram may abort in r ou t t ne DESIGS.

Interim solution: ~one.
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~'her. S!'-F?,-':'-Ci'~ r.as bee a specified a nd is being distributed in a v"ria:::e air
vc l cae s ys r ee , the heating and cco Lt ng flow rates are not aLva ys correct rela­
tive to the THE~~DSTAT-TYPE and ~I~-Cf~-RATIDs.

Incer ta solution; Specify the tonal ASSIC~"'ED-CF~s and let the program Su:ll them
into Sr?PLY-CFM.

1) In a unit vf t h HEAT-SDl"RCE·HEAT-PL~P, (RESYS or PTAC) , the design calcula­
tions for the zone maxi:lum heating add i t f cn rate do not ccr eec e rv use ~I~-HP-T

and ~.AX-ELEC-T. 2) ..'hen HEATI:-'C-CAPACITY is specified in a centr;l svs e ee With
reheat coils, the sign of the reheat coil capacity is wrong.

Interim solutions; For I), ignore the S\'-A r epo r t t s maximum heat addition. For
2), reverse the sign on the value given for the zonal heating capacity in S\'-A.

116] I.'hen a user specifies exhaust air for II zone in a system not allo1J1ng exhaust
air, the p r og r aa converts the exhaust air to an outside a f r f Lov . ..'hen this
conversion is done, however, there is no check to see vhe rhe r outside air has
already been specified. Thus the exhaust overrides the outside air even if the
fOr:Iller is smaller, This ...ill be changed in DOE-LIB to take the larger of the
t ...e .

Interi::: solution: Input outside air rather than exhaust.

jl7] :111' SS-J report is accurate only for the systems in the first PLA.';T-ASSIG~~E~r.

Interim solution: ~o~e.

[IS] In the design calculations for zonal heating capacities, the fan heat is
incorrectly subtracted rather than added. This causes slight overs1zing equal
to tlJice the fan heat.

Interim solution; Sone; reduce fan heat to minimum.

l19J If a system is sized based upon the cooling peak. load or upon MAX-COOL-RATE,
the be a t addi r Lon rate reported in the SV-A Report should be calculated based
upon the fan size. At present, the S\"-A reports instead the peak. heating load
or ~.A.X-f!EAT-RA;E. A siltilar problem exists vhe n the sizing is be se d upon the
peak he a t t ng load.

lnter:~ solution: ~o!'!e; i!\signi!ica~t bug, ignore this figure.

'~'heT'l using Jt:C:-OEL7A-; in a RESYS system, the value is added to
Sl'P?:'':'-; rather t~.an subtracted from it, so the answer eeve s in
di r ec t i cn .

Interi~ solution: So!'!e; do not use DI:CT-OELTA-T in a RESYS system.

the ~.AX­

the wrong

[211 In the zonal svs cees , HP and PTAC, the electrical input to heating and c co l fng
(JX heating a"d cooling only) is calculated incorrectly vhen the heating and/or
coo!:'ng capacity is specified but the crn is not. This usually results in a
seall error, but can result in a very large error; the error is proportional to
the ratio of s pec f f Led capacity and the capacity the program would use if
au t oea t i c sizing ve re allowed. In the case of the larger error, t hi s can
result in negative electrical input to heating and/or cooling.

Interi= solution: Specify the CFM ",hen specifying the capacity.

[2:: These are eve interrelated bugs in the RISYS system: 1) If \-r~T-TEMP-SCH is not
specified, it should default to the t op of the heating throttling range. Thus,
ventE at ion should occur, if the outside temperature is be l cv the c oc Li og set­
point, until the temperature drops into the heating throttling range. :he bug
does not pe rtaf t ventilation unless the zone temperature would rise f n t c the
cooling throttling range lJitnout the ventilation. 2) If \-r~"T-TE.'1P-SCH is set
equal to the COOL-TEl-!P-SCH, an ll1Ilbiguous temperature band is created be tve e n
the \"E:~'-TE."!P-SCH and the bottom of the cooling throttling range. ~atural ven­
tilation will not occur until the tone temperature reaches the cooliro8 set­
point, lJhile mechanical cooling lJill begin at one-half the throttling range
belo~ ~his temperature. In the simulation this anomaly sholJS up as a sltaII but
erroneou~ heating effect.

rne e r re solutions; For 1), specify \'EST-TEMP-SCH. For 2), set \'E:;r-7E~P-SCH

to be less than COOL-:E~P-SCH - one-half the throttli:':.g range.
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sees - Continued

[~3 ] .-~en ~he load on a PTAC or HP s ys eea is low and no outside air
r i ec , scee c tee s a :legative fan electrical 10'111 be reported.
:he peak fan electrical to be significantly off in most cases.
are not usually significantly affected.

tnrer ta solution: xcoe .

has been spe c i -.
This 10'111 cause

Other nucbers

[241 .."":"len the HEAt-SOt:RCE"HEAT-Pl":1P option is used in the PTAC system, the auxllary
electric heat capacity (ELEC-HEAT-CAP) is not automatically e i aed , Thus, the
total electric input to heating can be drastically underestimated and the zones
will have many hours underheated.

I:1terim solution: Specify ELEC-HEAt-CAP.

PLANT

(25J In the n'ERGY-COST command, the keY"orda BLOCK and m:tTIPLIER are alternate
va ys of specifying load blocks in which energy will be priced differently. the
bug is that BLOCK 15 treated like XUtTIPLIER and m'LtIPLIER is treated like
SLaCK.
:nteril:l solution: t s e BLOCK when you want !itJtTIPLIER and vice versa.

!:61 "-hen the THER.'10-CYCLE option is used with the DIRECt-Coat-MODE keyword but no
centrifugal chiller is specified, as required, auLt t p Le error ae s s ag e s reading

ERROR •••• THER.'10CYCLE REQl.:IRES At LEASt ONE COMPRESSION CHILLER.

are printed. but the pr og r ae does not stop in BDL as it should.

:nteriCl solution: Correct input.
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This sect ion
df na t f on Office.

TRE HEAT EXCr~GER

is devoted to co=on questions frolll users and responses
Your questions and co=ents are east ~elco!lle.

* * * * *

from the DO::-2 Ls e r Coo r>

Question: \.,'(1 have put the IB~ version of
?ARA.'!ETRIC-ISPl'T c ccaand to operate.

DOE-2.1
Do you

up on our coeputer a~d

kno~ what our problem is?
cannot go<

I can only guess. but it may be due to the f c Ll ovf.ng .
PARA.'!ITRIC-ISPL·T cceeand , it looks for a file called INCOPY.
a copy of your entire input deck. At LBL ve create this file
calling the BDL p rog res • If your job control s t r e ae fails to
using the PARA.~E:RIC-ISprT command, the progralll will abort.

* * * .. *

.."hen BDL encounters t~.e

This fi~e should contai:'!
autocatically just before
create I~COPY and you are

Questio:l : I have a buildir.g that I alll running on DOE-2.1A which has a dual duct. constant vo loc e ,
sys t en (DDS). l's i ng the HEA:-TE~P-SCH and the COOL-TE~P-SCH ke yvo r ds in the zo~::=:­

CO~"TROL command, I have established a day t Lee heating set-point at 68°F and the da yt Irie
cooling set-point to be 7SoF in all the zones. In the SS-F report for one of the zones
(which is adraf t t e c Ly not adequately conditioned!) the minilllUln temperature for the zone
is 8)oF and the :IJax1::lUlll temperature is 9S o F and the report sncvs many hours under­
cooled. The BEPS report in PLA!':!, however, says that the percent of hours any sys t eu
zone outside of the throttling range is 0.0. How do you explain this?

cn the cor.figuration as you describe it the COOL-:i:!'!.P-SCH is not used •.!:1 DOE-2.1A the
COO~-:E~P-SCH an~ its associated throttling r aag e establish the t eepe r a t u r e band i z t
controlling the va r I ab Ie volUllle boxes and the c ccf i ng coil t ecpe r a t ur e . Since you tia-..e
constant vc l uee and, 1 p r e s utne , have let COOL-CO:-':ROL default to CO~STA:\T. there i s
no t h i ng for COCL-:;;~P-SCH to control. The SS-F report, nevertheless and probably i"a~­

cr cor a a c ej v , uses COOL-TE~P-SC!i to deternine whether t he zone is unde r c oo l ed . 7he BE?S
repert, on the other hand. knows that only HEAT-T!~P-SCH matters and reports that r.c
zoned va s e ve r unc e r he a t ad ,

* * * * *

The DO::-2 ~·ser Coordination Office encourages user response to this section. Please s<'nd que s­
r rcns and c ceaene s to:

The Heat Exchanger
DO£-2 l'ser Coordination Office

Building 90, Room )147
Lawrence !lerkeley Laboratory

~niversity of California
Berkeley. CA 94720
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l nfo rtaa t Icn Sheet and Crder FCr::l:

00E-2 Building Energy VIe An.ly.i' Program

Verdon l.lA

The follo;;ing 1I:a;.' be ordered by telephone, (703) 487-..650 or frS 737-10650, or by aa i j , 1::-.e
cor r ent costs may be cbrat ned by wTltlng or calling ~TIS. Please refer to the PB order ruaabe r s
"'hen ordering by telephone.

copies CDC DOE-2.1A Program Tapel PB82-141105St

copies IBM DOE-2.1A Upd.te Tapes PB82-141466+

copies IBM Bue T.pe PB80-2159"0

(The tape ...i11 be 9-track, 1600 bpi, lJnless otherwise specified)

Character Type:

o <;BCDIC o ASCII

subscriptions to the quarterly 00£-2 USER NEWS PB81-912100

.~ 520 a nnua I Ly , No r t h A1!>erica (SID for each additional copy to sallie address);
S~O annlJally, Foreign (S20 for each additional copy to the sallie address).
Back Ls sues are available at the COSt of $5 per copy (S10, Foreign).

o Enc Lcs ed is a check or ecney order payable to NlIS for s _

C Charge to :ly ~TIS Deposit AccolJnt ~o. __

o Charge to my AI:erican Express Ac c oun t xc •

o Charge to my ~.asterCard xccecne So.

o Charge to ay Visa Acceun e So.

Same:

Affiliation:

Address:

'!' There is no vpc a t e tape for the CDC. A new DOE-2.1A Program Tape has been prepared for CDC ?lJr­
chasers. ClJrrent owne r s of the IBM DOE-2.1 tape need only order the update tape,
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